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TITLE OF THE INVENTION 

CONNECTOR FOR MEDICAL INSTRUMENTS 

CROSS-REFERENCE TO RELATED APPLICATION 

This application is based upon and claims the benefit of priority 
from the prior Japanese Patent Application No. 2001-048584, filed 
Feb. 23. 2001 the entire contents of which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

g a }i |g tJ] ^ ^ fji ;^ fc ^ K - ;^ ^ fl ^ , - (7> /X >- F — ^ 5- i* ^ U :/ i:^ 
^'l^mm tuts /I- ^ii Cxmm-^^hmm^^'^ K t°-;^ 

(D i)> -h X ^ ^(D{^m^t^\^'^t>^xm^\-^x'^m-^fh^. U/S^l. /^^K 

- :^ ^ (D y ^ y (D n m . uzm'^\^ i:.^mm.ij^x-h^f:.^. 

\^fi:\^zh\-i^^^^^^^f^^. y ^ - y (D i-^ n m X.X < . ^ ^6 ^ e t fc > k 

-/ n ~ (D # ft # -T? J^^e < . ^ i?) ffl « t /^ :/ K - ;^ :x - vy h r i: ^ 19 



ffi-t-6ri^;5S#;t^i^5o^^^«^.■^^>' K If - <^ ^ ^ ^ *5 it 5 tt^^ 
{^1^(D^ 7^m^^A^ir-7.m.\fiyif^7s.Xi ti" ?^ffl V ^ ?L Jfcit l^i « fig 

^Tm^&^l^1t^1-6 J: 5 (^t-6o U S 5 , 3 9 5, 2 4 0 ^(D^ee.fi 

^fc. =r;^. ^ V>fc4f). ^ ^ ?f S t/M * f S « 

So ^'Jx.(i\ U S 5 , 8 0 7, 3 9 2 -^(-r?^^ ^ tb7h|i^«:a(0 
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BRIEF SUMMARY OF THE INVENTION 

^mm(DmmmM.m='^^^ ^-comprising : 

wherein SiJlS7°^ y^' includes 
H' -5 ^ and 

o 

mm. 

^fc. :^mm<Dmm^M.m=^^^^ comprising: 

y V . 

wherein tufa 7' '7 i^"^ includes 

l^. tuta^ 1 m^Wl^^^^^t 2> J: 5 f-^>^^ < ^(^-^/i-tffE^ 
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fitDjlffidSm LTV^SE 2 (Dfllffi. and 

Additional objects and advantages of the invention will be set 
forth in the description which follows, and in part will be obvious from 
the description, or may be learned by practice of the invention. The 
objects and advantages of the invention may be realized and obtained by 
means of the instrumentalities and combinations particularly pointed out 
hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The accompanying drawings, which are incorporated in and 
constitute a part of the specification, illustrate presently preferred 
embodiments of the invention, and together with the general description 
given above and the detailed description of the preferred embodiments 
given below, serve to explain the principles of the invention. 

mat. ^mm(DmiMmmmi^^^^m=^mmmmmmm^y:^^-^(^t^^:n 
\i'-:^<Dm 2 A - o - A ' mi^r^ o %':ii(owm^m 

HSBtt. n 3 A^t^ B - B ' 9 tP^^oltBrffiHI ; 

[HSCfl. la 3 Acf C - C ' ^l-i-S 5 f(5:9-(^il irffiEI ; 

m 5 fi. la 4 D - D ' ^i^fn^ 5 t^^lB^^ V Y ^^^^y k — ^ 



5 /^ >- K M^ — :^ ^> ^ V y ; 

Bi 8 El 7 "t- E - E ' aidfe^ 5 )^=^=^v y jc^Mt -s/^^- k 

m ^ \t.m 1 ^ Y ~ Y ^ m^\'^ D tufS* <5r ^ y - 5, b tt -5 /^ > K 

o HI 1 0 tt. [si c < ^mmom 1 ^^fe?F^llJ-'^.§®^^^@^r?!^g(D/^ v k 

D 

? t° - ;^ {c: j3 5 V K t mm^--^^ =^ y V l::*3ft 

rf K t°— ;^ y <^ J' f <557k¥f-»fffi Lfci^^iffffilH ; 

7 HI 1 1 (5j D < :^mm(Dm 1 ^ffif^ffif-'^^ssi^^iis^^^gcD/Ny k 

; HI 1 2 f*. IWI c < T^^BJcoS 1 ^3fe?F^S{:i#5S^^^@^M^g<^^-^i/ F 

™' t^-^ J^*3 ft S ^^ ^ K ^§15 <ir mm.^-y^i^^^ y h io it 2) 

Kt:°-;^y^iy b (d^M tfc^Kffi-trtT). ^ (Dmw.^^ 7\^w-\^m^ \^f-mmm 

HI ; 

Sc:*3 it >^ F t"-;^ y"^ 5/ h j;ifcMt 5 ^^ ^ F t°- 

;^ y ^ 5/ b coffiSffffiHI ; 

t"- ^ *3 it 5) ^^ y F ;^ y° ^ ^^'35 i: ^ - yVi^rL - h J- :lbMt 5 ^^ > 
Ft°-;^y^?/ F tfc^l|-t?cD^if®HI ; 

HI 1 ^\-x.if.mm(Dm's> mmmm\z^^^m^m.mm^j^wi'&m:<D^^:y f f-;:^ 

}c*3it 5/^y F t°-;^y°^ ^^(DptUm^ 

DETAILED DESCRIPTION 
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^S(7)^g@,, - rL■Trtt^^^Kt° — ^201, 201, 2 0 1 a t . ^tl h(D 

^^-rtii^'hmm.mM^ 2: 0 i^m^Ltcy ^ y h 2 3 2 t^--f^i^2 0 2 

'tS^^?6S»I^fi^^>Kt°-y^20 1, 201, 20 1a \L^n^^tl[HW ^ 

/^>-Kt''-;^201, 201, 2 0 1 a (D-y'y ^f|3 2 3 1 n^mt^^mW^^ 
(Di,(D-Vh^ . ^nh(D\,^'f^'h^^. ^m't^mm.^ — y'^^=^=^iy f 2 0 3 60 

y ^ y h 2 3 2 ^mm^mM^o 

r ^ -e V K — ;^ . :7 5^ ^ :7° n — y ;x - 5/ f 2 0 5 ^ It <?f /^ ^ 

Ft:°-;^ 201^. V if 7° n 5/ h 2 0 6 ^ M^H fz y Kt°- 

2 0 1 t , M ^ f n — ^ - 5/ h 2 0 7 ^ H n fz.mm(D y-^ > \1° — 

7. 2 0 1 a ^co3^^t)^0;^5fflm$i^TV^So 

:7 5/ ^yn^y ^ h 2 0 ^'BL-(3'y^—:^'fri^-f=^-y Y 2 0 6ttR 

— (7)/^>' Kt° — ^ 2 0 1 ^>i^L#l^£^mSfe-^^fe'9.— 0(D^>>-Kt°— 2 0 

1 ^ * ii 1^ ffi -r § r ^ -e # 5 o V K t° — ;^ 2 0 1 <t: > K fc° — ;^ 2 0 i 

mn.y V y ^ — -f ^ =- y Y 2 0 5fi7^y^7°t:i — ^2 0 S^^-TSt^^O 
T § o 7 5/ ^ y n " 2 0 8 g] 2 {C^i- i 5 . 7° n - 7^a^ 2 0 8 a \^ 
mU^ 2 0 8 b^JF^figt. rol|^3iC2 0 8 b^SfffE^NVKf — 2 0 1(^^ 
^Ei-S^ — >2 1 \(D^m^\Z.^^^\^fz.-fxi — -f^{^\'^%2 1 2<DmfeD2 1 

2 a IClfeDi^^^ii^t-So 7iy^7"n-7^2 0 8{C(^V-;^ 2 1 4 ^O^^^^ tL 
5 c v--;^ 2 1 4 <DmU 2 15 jH^^^iffi^ 2 1 3 ^ ?3 ;a T 5 c 
|I13AS^^fJ:9t-.V"^2 14^S$S$|52 1 5$rtrjtH/NVKt°-;^20 1 

W.^2 1 6^cSi^^2 1 5 /i^^JiJig litC^* ^ tbS, 

^ — y^-f ^ —-f =^ y V 2 0 6fiv-if — ;^^ci-:7'2 2 1 ^^fSo 
-6- 



tij IB >- K t° - ^ 2 0 1 <7) 2^ - >- 2 1 1 ® ^ ^ it ^ fc y u — 5i ft 
%2 1 2(Djtt|taC2 1 2 at::feDiAtfr<!r}^J;^,v'if-^:/n — :/2 2 1 ^ 
2 1 \ t 55^'l«^$ ^>1f-;^yn-7" 2 2 1 (:ifi/N V KVI^ 2 2 2 ^ 

^^fc v--;^ 2 2 3 blxSc v--;^ 2 2 3 (^SiS^ 2 2 4 ft SfrfE^^^ K 

t°-x 2 0 1 v/-;^^^^2 l 6 

^^5/ f 2 0 ^ Ik-a ^ — :^'f n --zf =^ ^ y Y 2 0 6cD^3(^<t^/i5o roTc 
i6.^fficO/N>^Kl;°-;^2 0 1 a}C^LThns/;^7 — >^n — :/ 2 2 5^Sl^# 
fi- 5 J; 9 L T V> 5 o h n — :7° n — 2 2 5 « Ei ^ L V ^ ^ m%^(D/^y 
Kt"'-^(D#^^lW]^iJ^/NVKt°— ^2 0 1 aO^ — ^^^c:f^|5g$i^/cJft|feC 
(C^ UTMM ^ tbTVN^, Yvi yti--fu^-:f 2 7. ^ f^tt^*^ 2 2 6 

$^rv^s.^*^2 2 6(^miS§|32 2 7tt^N:/Kt°-;^2 0 1 ^\z.n\^xm 

lIIl^^^t"J;5(-^^^>Kt° — ;^20 iS.t>VN>-Kt° — ^20 1 a(iv^T;^x 

Kt°-;^:/^^'~g|3 2 3 1 f4V^-rixti|s]M^6DlS]ff^^^^LTV^5, rc^fcfe, 

^ K t° - ;^ :7° 9 §p 2 3 1 fi; * m ^ - /i- ^ ^ 5^ f 2 0 3 *3 ft 5 ^ — 
2 0 2 (D >t ilJ ^^ffi {j: 1^ ?5 ^ /^ K tf - ;^ y ^ ^> b 2 3 2 ^ ^ |^ g 
tti*5 J: 5 l-«l?Sc$^TV^So h 2 0 3 Id *3 5 - ^Vl^ 

2 0 2 (D {'^-)5 m^\Z, tXm.m.(0 V- \y ^ 2 3 4};i*I^giif^^^-r5v=^^ 
V-^ :7=7 2 3 3 btL-rv^5, LX. >^3.^> 2 3 3 J; 
^9 ^ mM^O v^^-^ ^ 2 3 4 b ffl «;/: ^ g: ^ ^ — 2 0 2 ^ii 
CT. Kt:"-;^ y^^' b 2 3 2 (D ^UVcWn h h^t^^ MA^mtl ^ m^^-t ^ . 

m2\^^'r ^ 0 K — ;^ 2 0 1 <D — ^ 2 1 4 , 2 2 

3 ^^m-t^ v-— 2 1 6;a5iS:^tfetLTv^5o^^vKt° — ;^2 0 ic?)^ 



7. 2 3 5 (7) ^ jl ± pg gl^ jc V K - ;^ y -^r f 2 3 2 ^ >- K t° - 7° 
T 5 „ V K fc° — ;^ 2 3 1}^ n.^^ >- K — y^. y b 2 3 2 

t" 5 Pli (7) ^ K ^ 5 -fig ^tD-tt ft 2 3 7 ^ . 

^1:^l£^ff^]?Sct"S=i^-i^^ — v'm;^ 2 3 8 ir.^co^i;!^^^ — v'a:;V2 3 SCO 

|ll3AfiBl2(DA-0-A' SfC^O^SP^tDlJ^ifDS^^LTSoD. r(D|ll3A 
^#BS LT. BfffE^^^ K t°-;^ 2 0 1 <7)f^§p«it^iiXT(-m0;!-r 5o 

2 1 6 i/-;^ 2 1 4 , 2 2 3 ^^^{C^lJi-Trt 5 i 5 {-«lq5c 

c §y ff^^ ^ L c y V 2 1 6 a i . c y ^ 2 1 6 a j; 9 f-a^ 

iAti'Cy^^*#2 1 6b.^LT^N>'Kl::°-^20 1 ©«it#:Tfe S-f 

2 4 1 CS/^i-SiSISfc Cgp#2 1 6 dir.r(^feD$P#2 1 6 d 

-< l^-r-^ — ^ 2 4 1 ©l^{ctt,|gKi«^JS^SttT@l^^M»j}cn:;tw^^^ 

^MMttT-24 2\±^>'r-^-^2A l(D[Hm\^m^-^7nfz.3 2 A 3 {31 
^2 1 1 (D^^m)!^K]f^jt^tlX\^^ ^-7 ^ lyZ^ 2 1 1 a^^t^Tfig 

^^^>!Sl^$7LTV^5,y^>'v?2 1 1 a(Z>tfriD^-t:i^-^^>^:/2 4 5 dSgag$:;^ 

5o y h 2 A 6 ^ 4 - ^ - :^ 2 A 1 icjF^^ $ fitzmts. D 2 4 7 

LT@^:^^y h24 6 <Dmf3^C2 A 6 a^iH^LT^aCii^.r^l^Jzi^^/l'h 

M56^^'v'^^<>'iyii»!j^^2 4 2{i^^--^-^-;^2 4 l{^{ig^J6|l^^ 
nSo gl^^iv b246<b/i^->2li /J^— y 2 1 1 i: gl^-j--/ 

h 2 4 6 (DmcDTK^^uh. K-Dr^/i^ vm^y ^-z:^ =L^<ymmWij- 2 a 2 

i"tl^l5JCgl§-^-COyv^~^248 ^S|^ftbtLTV^5o-f^-^----i^ — ^24 1 t 

m^^ y h 2 A 6 (Dmni.m\^ii. ^^^^ h(Dmw^mi^(DmA^^ o 

y 2 4 9 /5> IS: ft ^ ;fL T V^ 5 , 

;u h m ^ y > ^< mmm^ 2 a 2 i-immm-M=tm^mMmi<^^^'r 



i±m*^ 2 5 1 (Dr^i\Li^m:b^m'rt^-t ^fc^o^^ 2 5 2 i)>m^i?,^^x 

- ^ 7° ^ 2 3 1 =1 ^ ^ ^ ^ a, 2 3 8 1^ ft b ;^L. =^ ^ - V- 

niyv 2 3 8 (D ^ m\- n ^ ^\zm Lx mm^u m ^ - ^ 2 5 5 ^asiag^tbrv^ 
5o ^ <Dmm^um^-:=^ 2 5 5 ^@^-r5 5/ h 2 5 e ^55^ 

i^^-v'3i7l/ 2 3 8 (C?F$^ ^tlfcMi^ C 2 3 8 a i: 5/ h 2 5 6 

^nfciife C 2 5 6 a LT. C ih S!) 0 ^ $ T V> 5 ^ 

rnf>:n^^^w-c/^^^ 2 3 8, mmm^m^-:^ 255. s^^^y h 2 5 

6filOC0::xcz.;y f t L X %S. ^ iL X b tl X . Wl m 4 -T - ^ - :^ 2 4 1 (D^^ 

r>^-v^-^ 2 3 5 -A^m^MxmM^nXV^^, r(D'fiB^:bii-(Dfci6tC. ^ 
S2 3 5 a^Sn;^. ^^^-^3,;i^2 3 SO^^y -jy b Icl^-g- LTV^S, 3^^^^- 
^yazjU 2 3 8 t mMi- y h 2 5 6 (D^ o 5/ ^ 2 6 1 . ^tK-f ^ 

-^-;^24 1 <hT^^-^-;^2 3 5CDSi^iSrHl{Ciag§n/cOy>'^"2 

15^=1^^^ ^-t/^;P 2 3 8 . 255.@^-t-5'h256 

^7)[^§^l{::fi.^^> Kt"-^ y^^> f 2 3 2 b (75 ,12 ft « Yift ^ it ^ -5 ^ 2 
6 5 fjK =^ ^ ^ ^n^l- 2 3 8 CO 4^ .L^fi g gag ^ :n ^ ^ ^ 2^ ^ 2 6 

6 <Z)jg]ffifC 4 SfiFfjo jo J; ^|WI.L^R^^}Cieg§tLTV^5, ^.-5; 2 6 5 It^n^^ti 

mmm'i^i^^ 2 e 7 &tj«,iii!]«iif£#fc^^i^-^ 268 2 6 9 \^}±A^ 

ti. mmuu 2 6 9 \cmm^^xv^^. ^mm^u 2 6 9 f^^n^t^ffl-^-;^ 

2 5 5 K:f)\ii:^ ntc^iHi^mm. $ tLX^a 19 . ID 3 B {Cl^i- J; 5 -^cOK^il'J 
;5-f.#»l|gl5$t 2 6 9cD)^gp}::«^^2 7 l:a5^LiA^tL.r©iS-?-2 7 1 it 

m^^z 2 7 2 X ^ mmmm^u 2 e 9 icm^^tixv^ ^^mm^^^ 2 7 1 
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2 i^mm-r^ y - 2 7 3 h j; mm^tix^^^o 
rnu^m^^^ 2 6 5 <Dm\^itm 3 cQ^^mmmm^mm-t ^mmm^^m^^ 

267, 268,^N>'Kt:° — ;^201 cDS^Sr^t^t-S fc <Z) « ?jfL ^ ii « 
t-5/^>Kt°-;=^1t^^S^2 7 5. :at>VN^ Kt°-;^1t^iffi^2 7 6 (D^ltt.^ 

121 3 CX-^^X o\z.^^^-^^ ^ — zr.^v 2, 3 8 ^|i|<D5g«f|5Mffl^"^ 2 5 5 
+ 2 7 7 ^5^)px$ tb. JCl-^ IrI® (^^/^^^ K t°-^ 2 0 

1 2 7 8 ^l&lft-r 5 fci6cD» 2 7 9 ;a5»PX$tLTV^5o 
^LX.-?t 279l;i|£trC278 ^ I&t^ L fc =^ . ^ © 131 :=i > rf' 2 8 2 
$r^±IU.r^J;ii^) 278©S278a{t^NV K t° It ^ 2 7 5 

Rt//^v Ft'--;^it^iS^2 7 6 \^n^^^fz-^ y 5/ bj^ia^^tiSo 

cD^DXft 2 7 7|Cfi?g||tP#ffi^-;^2 5 ^ (D ^ ^ ^ - ^ )^ 2 3 8 
^Mffi(;iJF^J55c^Hfc-h#:t^^e2 8 1 f^^^ ^ ^^(Dm.Wi\^\t'y') 3>=f-i. 2 
8 2/p^±*$tLTV^5o-f>'^"^"^ 2 4 1 f 2 5 Q (D^fkmWi 

\^\%0^) 2 8 3 ;55^tt brb. 25 5^gl^^5/h 

2 5 6 (D^M®rH^(-J* O y ViJ'^ 2 8 4 . 2 6 9 

;^ 2 5 ^ (D^fk^W\\^\tO ^) yf 2 8 5 1^ it b ^ r ^ ICl i , r CD t|5 

?gmfl5$t 2 6 9 ttigIll«?HE#^*&^^^ 2 6 7 ^-xy-mmnrnW^^^ 2 6 8:*^ 

{■±:=2>-7=">f-2 8 6(OS:5>ii^fflf^ft$tL5o Mi-^ -?:tLbcotl!i9fiflt(K^^^ 
-^ 2 8 7JCJ: ^)«^;h.TV^5o -z^i^^y^ 2 8 6t**S§Pltffl<J^-;^ 2 5 5 
\^n\.Xy) 3>'3A2 8 9i^J:i9@^$nTV^5o 

|113A^;i^-t-j: o\^.Ay-f — ^ — y^2 4 lcDl^iBiJ{^ttPSIi2 9 l^^Jf^HSc^ 
r cDH^ 2 9 1 icttii L?L 2 9 2 ;fjp x $ T V^ 5 o ii L?L 2 9 2 icttftfl 
IS y - KH 2 7 3 L-C 5o rtLic:j:oT. y-Ka 27 3 ©iSgflig^ 
m^'J y - 2 7 3 ;55|&tp$i5^ i: Ji^Vu b ^ i6 ^ ^ ^ 2 4 2 
^ CD^M SrP;&itt- 2>o rcDfcfe. ^(7)y — F^2 7 3cD|1]I9 l-IS^^ btbXV^ 5 

miix«^^-^^2 8 7 s»»m<^^^ii5it h m^m^^^o 
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/O^ ^ ^ 5 o 

!C . /N > K t° - ;^ 2 0 1 CD K t" — y ^ §13 2 3 1 o T 1$^ 0j! i" 5 o 
HI 4 -e^f J: 9 ^ ^ — v-^/I/ 2 3 8 ^—^U (^^e) 2 6 6 

2 3 8 C0|^f|5cf3:^icf3ie LX. WtS=^^-^ ^ — Va:;^ 2 3 8 [1] 1^ I- S£ B ^ 
:=t;^i^^-^e2 6 6 (D ^mmm\^\^1S ^ Kffl(^«^;^!J^y^2 9 
5 <b . 2 6 5 ^^laig $ tlTV> So ^-"^^ 2 6 5 ipg cD ^ V> ^ (D +11^ {cl i o 

T?F^^$tL. ^^-':7 ^ —^1^ 2 6 6 (DS^tt;^f^ t-s 

tttutey ^ 2 3 ^ y V 2 2> 2 <^ t Lja;^ 

^(^^.^•2 6 5 ^-^^/c3;t-^^— ^^2 6 Q RXI ^ ^ — iy :r. ;V 2 3 
8 ttH 5 -r-^t-i 5 i-. ^cdPhI}^ J:oT^Jig<^RJll»^ L-CCO^^^^I 2 9 6 

^ n 'bV] ^l^mi-^ . ^ ^-^ ^ ^ — 2 6 6 <b=i^-^^--:/:n7^ 2 3 8 ^^-^ 

c^JSffi 2 9 7 t^h-'^co^m. mx.\-fmUmM. 2 6 5(D<)SJ!^±iitL-CiES^^ 

5o Mtl^V^>'b<75^tMa{±ila5ttBUta:^^-^^-S^^22 6 6<75^if|Sffi 

tutam^^PB^ 2 9 6 {i;iiaa:iSA !9 iA^ ^ -efe 5o 0 6 tt. mUW^ 

-^^^[2 9 6J;i?5fe#7'7^^2 9 % (D^^ y 2 9 9^#SitTV>2)«^^^ 

7 , >- K t° — 2 0 1 , 2 0 1 a >- K t° — 7° ^ ^ 2 3 1 t . 

:Ln\^mm'r^mm.^-y^^^=^=-y v 2 0 3 ^oMt s > k - ;^ y ^ b 

2 3 2 LT V^ 5 o 
Wfrta/^:/ Kf — ^y^s/ h 2 3 2firtf|5:^)S:}o^?5)tfecDy<>-5/ h^ — ^ 3 0 1 
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h <>- - ;^ 3 0 1 CO fijj {ii!E/-^ ^ «^ F*^ y ^ s/ b 3 0 s t^w^m^ tix 
5o y ^ 5^ b 3 0 3 nm-(Dmv:m^Mf^-r ^•^(D'vhy) . y ^ v 
;^ 3 0 1 t^y ^ y b 3 0 3 }i [si let^ $ ti.. ^ r^^ r (^?t ^r^l ^ 

, m-(^mt^McortftiJ}C[Bj;a^oT«#^ie 3 0 4 ;a5?F^j^$ tl. ^ CO-^-^^M 3 
0 4 3 0 5 ;«5gHg $;^-t:v^5, El 7 ic^t- J; 5 y ^ :y h -^r 

3 0 1 ©[^ffi±$i5j^«(Tig-^t5-&ffl^^a 3 0 6 tmj^^i\.x\^^ , 

mm^M. 3 0 5 3 0 7 (C^ yf-- h j^ff^fc J: ^ ffi^^iA^:^^, 

r (7)^.-^.5 3 0 7 fi y >r 5, f 3 0 1 -y' jl^mt^^UX ^tb. y 

^yy^-y^zQ>i}i (o^fkm\^ o y V 3 0 s ^ ^ ti.T v^ 5 , a 

0 5 <Ty^-y')vmt^U\^^^^^^\i^ 3 0 7;^^f3^^mt.^ (7) 2^ t tb ty^^^C 
fii±*iS^ 3 0 9 ;55i±A$tL. ^^^^So r (7) ^ ,^ §(5 >^ fty fi H ^ 
- y 3 1 1 M-fr ^ ^ T V^ 2) o 

HI 8 Sc^^^t" J: 5 t::. ^.-^S ^f^f* 3 0 7 cD ^ — yVbfMiS ® + <^ ft® 
Ii3 1 2;^s^^;^$tL. rtLt^J;i9 ^- PhI <0 ® Jgg gf ^ ^ # < It^fSo i H 

(T^gR^^ttSpj fs:mmm:(ry%m^-:^ 3 1 3 T^w^^fRii- ^ mf^ti.^(Dp^m 

(DB^Kn^y yr2>^=f^A3i4 ^53fEt^$tLTV^5, 121 7 fc^t- J; 5 

-^3 1 3 tm^^.^Wi:^ 3 0 7 ^m^^t^^ 0\^LX.^^mi^3 1 7 My ^ 
y y 3 0 l{^^LT^tSLD3 2 1 i:lfc|t3iC3 2 2^;f^LT;JaDiA^@ 

^Lrv^S, y^:j^ h'^-;^3 0 1 3 1 7 (ZJ^MffiPHl J- fi-^^ y ^ 

3 2 3;d5|eg$tl. ^C)f[5^lra CT(D^f|5;^^b(D?fIf$:£D«A^ll5V^-ev>5o 
tjfSflE*iS^3 0 9 \Cj±m Lf^V — K^2 7 3ti<5r~7'7^ 2 0 2 c7)^:|g§|5 

w ^ ifj fca ^ <D -h ay-v h y) . y-K^2 7 si ^^gpi^f^ Km i-f h^ti 
-/i- K 3 2 7 tt^-yvi- 202 ^} jg^tL. ^(^^{|ij^;±*f* 3 2 

Sfci f9i±*ia^$;^TV^§, Ill9t:i^t-J: 5(-. JdE*#:3 2 8 CD i^- ill ® {5 
H;^;^^^@^y>'iJ^^3 2 9t::;JaCjA^;^fcH;^®@^feC3 3 0<^)^^;55^ 
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^ ^^x hti. }±mit 3 2 8 ^^mm'^L. ^ — y^i^ 2 0 2 (Dm^i^Rnmmjj 
m(Drh.^m±Lx\.^6o^^wi^3 1 7 Lxm^'^t^m^v i^^^ 3 2 9 

^t¥^;iJAtfJ; 5{-^ff^^ifc^6=fi=^^^$#:3 3 4ttli;f3Li:^3 3 5 jo J; "O^Jlita C 
3 3 6 ^^L-C3^^^^f*3 1 7 {^f2CiA^mm^HXV^^. 

lE^WPf 3 1 7 t mh±^ J^^Wit 3 3 4 (Drm^\C\t.y< y ^ >- 3 3 7 |5 
m^tl. ^-yy^ 2 0 2 i!jfftLJi:a6=?~AS:it#: 3 3 4 (D^l^ itm m 

3 3 8;05iStt§tL. rc^g(5^J:^)CO^^#:®«A^K5IfcLTV^5<, i^i^ft: 3 1 
7 <Z) ^ W ® $ ;^ fc 7 9 3 4 1 S R jil ^ e 3 4 2 ^ ?I o -S 

J: 5 LXtnti± ^ ^^J>. 3 4 3 ft h ti ^ o ti b (D^iMA^ h y ^ y h 

^y< — 3 4 5 ^^m^ y ^ V y ^ — :^3 0 i\^n\^xm^^3 a e ^ij^it 

:taC3 4 7^irrLXfeDiA;^ia^$:|xXl^5, 

El 7 TMi ^ .-^^ 3 0 5 2 o L E ;i V^ , El 8 (;i ^ -r J: 5 ^^-^ 3 0 5 
^iS-t 2>iS^tt4 oTfe 19 , 3 0 5 4^iiS;ft fetbTV^-S r t ^^fo ^ 

^t^i^^ 3 5 1 ^t>V^ v K — Xt^^^^ 3 5 2 . HKimriftiESB^ 3 5 3 ^ tJ^ME 
Kim^i^^3 5 4 t LT^tte>nT*J(5. ^;^^^^tL^ctt^^>' K t'-^^^a^jS 

mi ofi/N>-Kt°-;^y>r^jy h2 3 2^7K2Fffi-e«iifLT^-riffffiii]i?& 
01 0(-^-f-J:5f-. y^5/b^-;x30 1 (0^i^mm.m-^\t^'k^(r:>lV 3 

6 1 ijg ^ ^ -t i9 . y ^ 5/ h ^ f|5 n"p 3 0 2 b |£ ffi L - 3 6 2 /jS ff, 

te ?L 3 6 1 ga g $ tl T V^ 5 , U — 3 6 2 CO fin- ft M S D -5 ff^ ^ 
^Lfcl^l//^-3 6 3 LTJf^J55c$tLTV^-5ol^Wy^-3 6 3 (0^% 

y y V 3 6 4 t;#4 ® 3 6 ^ ii'^l^^^-^ h.X \^ ^ ^ 

^ y V 3 Q 3 (0^:^\%m.^\z.\'t^^lV-i^(D7. y 5/ h 3 6 6 ±^1^^]^^ 
■^(D^y^7b366 35 {c: « ^ ^ ^ 3 0 7 b ® {±1 Ufc^.'^. 3 0 5 

^ y :y f 3 6 6 C7) fci JF^j^ L/c^ ^ T ® 3 6 7 Ed # ^ ^ T MB 
S UTV^ 5o 4 ffifif>^l^{-;^ y V h 3 6 6^t>^^.'^ 3 0 5:4SBHg$i^TV^5, 

iutH;^ y5'h366(^y<>-5. bSI* <t ^fr-efcSo 3 o 5 (o-m^^^.^ 

3 0 7 \^-%mWi'^^f\^X^ 19 . ^.-S; 3 0 5 <7)ffe$SiBlItf3^tP^5 5^i4^Jf^T ^ 



^ 2 4 1 co/N^- Kt''-;^^^^^gj32 3 1 (::{ifit-5rtg|3{c:ttu tT 

(On y 6 8 ;^5JF^J55c$tLTV^5, n 5/ ^ K 2 3 9 (Of^U%\^i5:\Z.\tfA 

ffi 3 6 9 ;^5JF$|^fe$tLTV^§^ 

2 3 3^. ^-^^2 34{^^^LT*5<„ ^^f-e^^^f S 7 ^ 

rn~:/^-5, ^20 5:S:t/-:/if-;^:/i:2^:/^^r.5, b 20 6 ^J^^^ti^' 
Ho^^y V\:°-7. 2 0 1 l^MLxm^Un. ^ . /^ ^ K ;^ 2 0 1 a 

*"f. hr:^ y^-^^y h 2 0 7 ^i^m-r^m-^. - )V =^ y Y 2 

0 3 CO^N V K t°-;^ y <5r 5/ f 2 3 2 h n 5/ ;^ ^ _ 5, h 2 0 7 ^ffi;9^ 

it ^^ >^ K t° - ;^ 2 0 1 a <7) ^ K t° - ^ :7° ^ ^^-$1$ 2 3 1 ^ * 5 o :i CO 
tt{3Ag^t>it2^j|g 3 0 6 ^{tLW-k^^m 2 3 7 ^ ^ ^ it ^ ffi # 

< ^ mm.^ — }V =^ =. y y 2 0 3C0^N^ Y\f — :^y^y V 2 3 2/OOn:/ 
K t'-^ 2 3 1 t^m^ftV^T < ^ , ^yJ<.^ 3 6 2 (7)f^ /^ 3 6 3 

<^#4ffi 3 6 5 n 5, ^ K 2 3 9 {^3^ ^^tb. #4 ffi 3 6 9 ^ T. n 5/ 

^ 5/ V? 3 6 Aii^n y^'K'i 6 8 {31 ^ 19 o t T . ^.-S 3 0 5 f± 1^ M fnl 

^ ^ixTV^ 5 fcfe. 0 1 1 siFBi 1 2 -tr^t-J; 5 3 0 5 {i^^. 

2 6 5 irm^t^lt^i 

^ 2 3 3 . -^-y-Vb 2 0 2 . y - 2 7 3 . j±*js^ 3 0 9 . /^ V K 

:^1t^^S^3 5 1. Kt:'-;^^^^^^ 3 5 2 i: $ ^ 3 0 5 i 

LfcS.^. 2 6 5 LT. Kfc°-;^lt^^^ 2 7 5 . >- K 

^41ra^^2 7 6->tii«^ix5o Kt°-;^|^^^^ 2 7 5 . >- K t° - ^ 

^^^^ 2 7 6 (O^mz-n."^^ 2 7 8 LTV^5fcfe. ^ cD /^ >- K t" - ;^ @ 

^ <^ S K fit ^ ffi § . 31 ^ 1/ — ^ 2 3 4 {III T ^ <D K f — 2 0 1 



it ffi« J5$^ -e ^ K t:° - ;^ 7° ^ §P 2 3 1 t-h ^--'y Y ^ v 

b 2 3 2 -eiioT^«t-5«it<7)/cfe./> V Kt°"^ 2 0 1 ^t//->' Kt'-^ 
y ^ 5/ h 2 3 2 f.;^^^)P ^fcl^.<D^S:d5f^± Lfco IS ^ Kffl^ 

'g-y^y^yh295 l.^«-&5^i2 3 0 4 /5> f S 5^) s m ^ W ^ ^ M t T ft 

K 2 0 1 a (^m^#ttfc b - ^ ^ y b 2 0 7 (D 

2 3 A.t>h(DW.%miltK i^^^V'--^:/^^ 2 3 3 ^^T^-:7VV 2 0 2, 
HlC y - KM 2 7 3 . jE*^^ 3 0 9 ^y^^7^303rt^C0^ 
^^M-^^^^M.-i 0 S^^?.^.^. 2 6 5 -^ii«^H.^^> Kt"-;^ 2 0 1 a 
m^^h.^. ^ bt. P®I«t;ft#^l^iS^ 2 6 7, 2 6 8 2 6 9 . 

^^2 7 1. y-KM2 7 ^^humn^'m^w^^^^ if^jvym^^y^y 

ymmm^p 2 4 ^om. v m -y :fy y y 2 

^om. 226^gfibT*3^. rtm^T^^^«i^f^ffli-^^e^ 

^.VKt°"^20 1 a^=>?.^-VKfc°-:^y^5/K23 2^Si9 

3 6 2 ^tf> /-^^ K t:°-;^y°^ 2 3 1 h y Y^-:^y ^ y 

> 2 3 2^?l<o t"5i:. n5/i:7^5/v^3 64;a5n5/:^:/v:3 6 8/^^b^tL> 
^f,-t»„;^y/r5/ ^ 2 3 2^^^>'Kt°-;^2 0 1 a;e)^f.ffi¥l-^-r*^^l±i* 

r CO Si '-9 ^ U K t"- ;^ y >r 5^ f 2 3 2 ?r . ftil CO y ^ y° n - ^ ^ ^ 

b 2 0 5 *fcti^/-tP-;=^y°a--yn.:=i ^jy b 2 0 6 ^a^#itfc/-y K t°-;^ 

2 0 1 }:i^^-r 5o -rs . K t°-;^ 2 0 1 btb/c^^ K t" 

*tgjlli&m^t>*«^JiE'fiiic/^ 5 cJ; 5 ,1E i!i « ?5fE #t IS :e fi^ :b 5 o 
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y ^^j^-f^^^^^y y 2 0 5 b 2 0 6 ^^<9 

#^Tigffit--5ll^il/^^"3 6 2 ^ n Y - :^ y y V 2 3 2 -b- h 

2 0 1 ^ ^^^^ Y \^ - y ^ y ^ 2. ^ 2 \^mm \^ . ^(Dmf:Lfi:-h(D^\^m'r^o 
HI 6 K t° — ^ 2 0 1 , 2 0 1 a CD >- K — ^ ^ $[5 2 3 WL^Vf 

5 Pel 2 9 6 ^■^?tt-5^^<7>#^^^ LTV^ ^^>' Ke-;^7^7 ^^'^ 

2 3 1 l^jbMt ?)m^^fHl 2 9 6 v- 2 9 8 2 9 9 

LT?^?f-^ff 5 0 2 9 9 U^^-^fi[ 2 9 6 $15 ^ it M i" 

5. ^-^sthI 2 9 6 ft^^DPtrHi^s 2 fi-h 4.^d umxhx> . m^(D 

j^^fiX h ^=?V>^^ 2 9 8 ^ v-fP 2 9 9 ^ ^ b ^6 2> <^ . 

^^m 2 9 6 ^-7^^ v-^5fe^f "t? ^ 5 o 

^tc^. ^^^^ ^-p^^<Dm%mM<Dm'^\i^^^\^±--t^. ^(d'^^. mm.mm 
5 r cb ;5^/£V^o ?«ft:<z)fi;05#v^»^i-tt/^^ Kt"-;^ 2 0 1 , 2 0 1 a ^liJ^ 

t-tLff. W^#:(^^-:^tLU:S:5fcS6, R # ® ..^ ^ O ^ ^ V^ . * 1^^, ^ - 

,v=i-=^v y 2 0 ?>\%(r^^^y Y'd-:^^ T y \- 1 Z 2 x\t.m'^t^^^.^^\^ 
?gf*:^5AoT t^it.'^.^SfiU^^Tk^^fflCDX y b 3 6 6 X ^ T V^ 5 fc 
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v-:nyU2 3 8;^5^#afc2.®t^. ^-5'=^>'4 0 1 ^SHlSLfCo ^(D±^. mi 

4 Kf^-r X 1 Y^ — ^ y ^ 2/ h 2 3 2 ^^N^- Kt°-;<:/^ ^^^P 2 a i 

f-g^-f 5 =i^^^^-v/a./V 2 3 8 (O^'^l)^. ^(Dy-^y^y 4 0 1 ic^^ 

mi- 2: '/lit. mmL±mi mmw^m tma^m^ji^t^'^^^hn^o 

;h.§«;f:)'«:iS<3v^TT^ 7^ ^ S ® E^HJ: (^i^^ffl ^ 5 o 

« M 7^ ^ 1^. ^ ^ ffi V ^ b ^ 6 y y y y > t - ffl V ^ 5 r ^ ^5 -c ^ 5 o 

Additional advantages and modifications will readily occur to 
those skilled in the art. Therefore, the invention in its broader aspects 
is not limited to the specific details and representative embodiments 
shown and described herein. Accordingly, various modifications may be 



made without departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their equivalents. 



s 

Id 
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WHAT IS CLAMED IS: 

1. IS^tsSffi =1 ^ :^ — comprising : 

f^mi (omm^^-r ^ v ^ v h . 

wherein ifife^T ^ includes 

^mmmm\i^n>^^ lt^^ 2 (Dmm. mum 2 (Dmm(D^j>f^ < t^mmm\ii^ 

Tiag^HS. and 

2. IS^§5fte/;^-7^Affl iJr ^^according to claim 1, wherein tutam 

1 (Dmm comprises m.w^(D mm=^ ^ V . mmm 2(Dmm comprises mmm 
1 <Dmm:tmm.<Dmm=^i^ v h . and tfrtBy h ^ mmy°y tt-^.-^ l 

3 . IS^tl n ^ —according to claim 2, wherein tu IB y" ^ -^^ further 
comprises HulEm^^D^ 2 (Dmm=^ l^^>'^;^^^(^il®^CK^tb^^/c^e, M 

4. WW.^M,f% ^ ^ —according to claim 3, wher e in Sff fB ^ ti^ M 05 HU 

5. ^ ^ i?' ^ —according to claim I, tu fB 0 2 fl; ifl CO H 



ffltfj; 5 hthtzM'^mam KT^m^^km-^sh^ s wherein mmy°y f 

further comprises 1 (7? ^ H ® K K ^ ^ ^ i ^J-SUK^ 2 « 

® ^^t^ ft ^ tLfc^Es and mW.y ^ y y further comprises Su 12^ S i '^.-a- 

6. — according to claim 5, wherein HU f y y b 
further comprising flif fE ^ 1 <^ ^ t>t M <^ ^ ^ 1^ ^^c^ B 3 ^ ^bt ^ . ftffffi^3 

7. :n ^according to claim 5, wherein mTlS V ^ y b 
mt^-fv ■if t%^\^f:Lt^K. Bfriam 2 CO^^^Mt^HUtB^fei:^^ L.. and gi 

8. 3 ^ ^ ^ according to claim 1, further comprising: 

9. W^^^^Wi ^ ^ ^ according to claim 8, wherein 

10. 15^^ n j:^ ^ ^ — according to claim 1, f ur ther c orapr i s i ng : 

1 1. gj^tl =1 ^> iJ' ^ —according to claim 10, wherein tutE^^tt 
1 2. lS^^;Br-ffl =^ ^ ^ ^ " comprising: 

b(©«;^^tirfEE«ti*t^#^«p-t-5fcfecD» 1 (omm^m-r^ y ^ 

y V. 



where in fij is T7° "7 includes 
^COjl ffifcRtfi LT 5 ^ 2 <^liS> and 

# CD i ^ R js) ?ft ^ ff^ j55c -r 5 i?) J c ^ ^ (D leg ^ M rfl L T V ^ 5 o 

13. |S^tl;Srffi=J^i^;?" according to claim 12, wherein fu fS^ 1 <D 
comprises 1i^(De^^V7^>'h. ttfSEM 2 60^^ comprises tuHE^ 1 ® 

h nWi(D'mm^\^ ^ i^v. and ttriEy -^r y y t mt^-fy ^ t l/c t 

1 4. v- A M =^ ^ ^ — according to claim 12, wherein fif 

15. g^f|H,ffl=2;^^^w- according to claim 12, ftfjta^2(Dft^C0jll 
ffl^ffltf i 5 \^mn hHt^^n'^^ltm l (Z^^^^^M-C^S. wherein SfrfE37°^ ^' 
further comprises SufB^ 1 <Z> # J^t ^ <D ^ flU JCl ffi $ tt § ^fcSuta^ 2 « 
ffi/i^f^^t btL/t^^ie. and Siftfi V ^ 5^ h further comprises tfi IB ^ ^ <h ^-g- 

1 6. ^W.^^^ ^ ^ ^ according to claim 15. where in StT IS V 5/ 
h further compr i s ing fff S5 H 1 (7> # ^ ^ pT ^ 3 (7) # ^ , 

1 7. IS :ir ffl =^ ^ ^ — according to claim 15, wherein tf] IB V ^ 5/ 
1 8. Jrffl =1 ^ i?' ^ — according to claim 12, further compr i s i ng : 

mm-fv^'Kwt^^hfi. wmm^ tm%tfy\^mm-^nf^% 3 comm. 
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19. g^^B.^ ^ >J? — according to claim 18, wherein Su fa ^ ^- fi 
2 0. ^W.^^y^ ^ ^ ^ according to claim 12, f ur ther corapr i s i ng : 

2 1. IS ffi =1 ^ ^ according to claim 20, wherein ftufa * {"i 

2 2. E;S^:Srffl ^ ^ ^ — according to claim 1, wherein 

2 3. |S^t&:Brffi =^ ^ ^ ^ according to claim 1, wherein 

2 4. IS #1 ;i: ffl =z ^ according to claim 1, further comprising : 

mmy°v^'\^mnhti. mm-:^ v v \^mti y ^ y v^mm-r^ . mmy 

2 5. g^^^ffl ^ ^ — according to claim 1, further comprising : 

mmy'y 15 it ^ n CI ^ 

mmy ^ y > i-i^^t b^/c#.*-r ^-/-^-s 

wherein HU IE V/'^ — includes 

mmy'^ ^^i^mmy ^ y > tuta^^ y ^ ^i^^mmi^i^mir 

2 6. ^ ^ — according to claim 1, wherein ffrtfi >' 

b further comprises « b « ^ ^ ffi ^ S IS ^ ^ ^ft #^ 1^ -f" S - * ® ^ 
-y^jl^. and wherein Bif fay -^r 5/ b ffl fa - 7^ ^ - ^ ^ . Sfjfa 

COo 

-22- 



2 7. IS^t^S.^ :=r ^ ^ --comprising : 

2 8. :3 ^ —according to claim 27, wherein HUia^^ic 

2 9. ^ ^ ^ ^according to claim 28, wherein lutatt^^ 

3 0. IS IS If =1 ^ ^ "according to claim 28, wherein itlfa^Si: 
it) IE S IS ^ <^ ff^ fig $ tt 5 R jSI g|5 O ijig ff] tfi « M <^ *S 

3 1 . E^flftffl :zi ^ ^ —according to claim 30, wherein HfrtS:7°^ 

further comprises m mm ^ \^ ±mm(D m^m .^^^ \^ ^ K 

3 2. |S-^§5:irJ^ =^ "according to claim 29, wherein tfrfatt^S 
3 3. [S^l^^il ^ ^ ^ "comprising : 

t:: 1^;^ $ ^ 5 , Mta y° ^ K b n fc ^ 2 . 
wherein tuiEyy m%m^^(omm\^^ <om%^ ^^^mt^ ^ o 
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3 4. m^^Mc^ ^ ^- ^ ^ —according to claim 33, mti^y ^' further 
comprises mmm^mcD ^ btltz. ffflB y 5^ h ^^M-T ^^^^ 

3 5. =1^-^ ^—comprising : 

iy=^^u-^i}> h (Dmmmm^mi^^ ^ ^ — y ^ > tuta^N > k 

y ^ y Mc^tt btL. tuta@i^^^^>' Y }i° - :^ (D-y V ^ w^(o ^ ^ ^mz.m. 

wherein ff) f fi y :y b includes ^ (D ^ ^ y ^ (D i)^ ^ mW.\H^'^f^\^M 
m-r 5 ^ y 5/ b . and SutB^ y 5/ h (^f^$|3t-^ It btLfcififS^ 1 o^M^t^J:: 

^M-r 5^ 2 (D-m%m^.o 

3 6. :3 ^ ^ ^ —according to claim 35, wherein m^iW 2 (D 

3 7. 3 ^ —according to claim 36, wherein Sfj IB U 5/ 

3 8. IS^^^gflrffl:^;^^^— according to claim 37, wherein mW.y y 

3 9. g^^^ffl =2 ^ ^ —according to claim 38, wherein ttlK^^CO 

4 0. !S^^Jrffl=i^^i5? — according to claim 38, wherein miia y 5/ 
f further comprises itl IE 0 - # ^ M ^ fij E ^ - # t^li (Z) fsl (Z) jS }^ IS g 
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ABSTRACT OF THE DISCLOSURE 
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